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ABSTRACT

The objective of this study was to determine the breed differences in the 3™-untranslated region (UTR) of MCIR
mRNA, which may be used to distinguish Korean brindle cattle (Chikso) from other breeds. We investigated the
relationship between the variation of 3-UTR of the MC/R mRNA and coat color among different breeds and the
Korean brindle cattle with different coat colors. MCIR mRNA expression levels were determined in accordance with
the coat color and hair colors of the tail. Total cellular RNA was extracted from the hair follicles of the tails in
Hanwoo, Korean brindle cattle, Holstein and Hanwoo x Holstein crossbred cattle. After cDNA synthesis, PCR was
performed. Sequences of the 3-UTR of MCIR mRNA were analyzed. The 3-UTR of the MCIR mRNA from different
breeds of cattle did not show any variations. There were no variations in the 3-UTR of the MCI/IR mRNA in Korean
brindle cattle with different coat colors. The levels of MCIR mRNA expression in hair follicles of the tail varied
substantially among the Korean brindle cattle with different coat colors, except yellow coat color. Correlation between
the MCIR mRNA expression in the hair follicles of the tail and coat color may be present in the Korean brindle
cattle, but not between the variations of 3-UTR of MCIR mRNA and coat color. Further studies to determine the
regulation of MCIR mRNA expression from the hair follicles of different coat colors will be beneficial in clarifying

the role of MCIR in the coat colors of the Korean brindle cattle.

(Key words: Korean brindle cattle (Chikso), MCIR, mRNA, 3’-untranslated regions (UTRs), expression levels)
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Fig. 1. Photographs of a Hanwoo, Korean brindle cattle, Holstein and Hanwoo x Holstein crossbred. (a) Hanwoo with brown coat color,
(b) Korean brindle cattle with whole brindle (=50%) coat color, (c) Holstein with black and white coat color, (d) Hanwoo x

Holstein crossbred with almost black coat color.
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Fig. 2. Comparison of the 3"-untranslated region (UTR) of MC1R
mRNA from the three representative animals of different
breeds by RT-PCR. Lane 1~3: Han(Hanwoo), Lane 4~6:
Br (Korean brindle cattle), Lane 7: M (molecular weight
marker), Lane 8~10: Hol (Holstein), Lane 11~13 : Cross
(Hanwoo x Holstein crossbred).

(1591)|16 166 162CT6GGAGCCGGGCTCAGECCG TCTECCAG|(1627)
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Fig. 3. Sequence of the 3“-untranslated region (UTR) of MCTR mRNA
from the nucleotides 1591 to 1627 in different breeds of

cattle. Nucleotide sequences were identical in Hanwoo, Korean
brindle cattle, Holstein, and Hanwoo x Holstein crossbred.
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Fig. 4. Comparison of the 3-untranslated region (UTR) of MCTR mRNA from three representative animals of Korean brindle cattle with different
coat colors by RT-PCR. Lane 1, 11: M (molecular weight marker), Lane 2~4: Whole (=50% of the whole body), Lane 5 ~7:
Part-whole (10~50% of the whole body), Lane 8~10: Part (<10% of the whole body), Lane 12~14: Brown, Lane 15~17: Black.



o

L)

Korean brindle cattle

a2y ommmm—

0] B3k MCIR #77

e

rd 71} 301

b1} o=

(A} rommmmm———

d(d} e —————

2(8)

(3)

g(z) pmn—

h(3} eSS

5(1) [ ]

J(4) com——

Holstein
d

A2} pommmme————

b(Z) ocsssesssssssssasssssssssesseny

di6}

e(2) E——
12) =

Fig. 5. Variation of the tail hair colors and MCTR mRNA expression in the Korean brindle cattle, Hanwoo, Holstein, and Hanwoo x
Holstein crossbred. In the top panel, pictures of tail hairs from the Korean brindle cattle are shown in squares from the brightest
hair in the square a) to the darkest hair in the square j), arranged as the hair color becomes darker. Below the squares of
tail hairs, levels of MC1R mRNA expression shown by gel electrophoresis are aligned with the matching tail hairs, indicated
in blue rectangles with the number of animals within the parenthesis. In the bottom panel, pictures of tail hairs from Hanwoo
in the squares a)~c), Holstein in the square d), and Hanwoo x Holstein crossbred in the squares e)~f) are shown. Below
the squares of tail hairs, levels of MCTR mRNA expression shown by gel electrophoresis are aligned with the matching tail
hairs, indicated in blue rectangles with the number of animals within the parenthesis.
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